NMDA receptor hypofunction in the prelimbic cortex increases sensitivity to the rewarding properties of opiates via dopaminergic and amygdalar substrates.
The medial prefrontal cortex (mPFC) plays a significant role in associative learning and memory formation during the opiate addiction process. Various lines of evidence demonstrate that glutamatergic (GLUT) transmission through the N-methyl D-aspartate (NMDA) receptor can modulate neuronal network activity within the mPFC and influence dopaminergic signaling within the mesocorticolimbic pathway. However, little is known about how modulation of NMDA receptor signaling within the mPFC may regulate associative opiate reward learning and memory formation. Using a conditioned place preference (CPP) procedure, we examined the effects of selective NMDA receptor blockade directly within the prelimbic cortex (PLC) during the acquisition of associative opiate reward learning. NMDA receptor blockade specifically within the PLC caused a strong potentiation in the rewarding effects of either systemic or intra-ventral tegmental area (intra-VTA) morphine administration. This reward potentiation was dose dependently blocked by coadministration of dopamine D1 or D2 receptor antagonists and by blockade of presynaptic GLUT release. In addition, pharmacological inactivation of the basolateral amygdala (BLA) also prevented intra-PLC NMDA receptor blockade-induced potentiation of opiate reward signals, demonstrating a functional interaction between inputs from the VTA and BLA within the PLC, during the encoding and modulation of associative opiate reward information.